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(57) ABSTRACT

A vehicle component includes an opening that receives a
plug. A relief valve is mounted to the plug and has at least one
elongated passage extending through a flexible membrane
that is movable between a venting position and a sealed posi-
tion.

19 Claims, 2 Drawing Sheets
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1
RELIEF VALVE FOR VEHICLE COMPONENT

TECHNICAL FIELD

This invention generally relates to a relief valve for a
vehicle component that allows bi-directional flow through the
relief valve.

BACKGROUND OF THE INVENTION

Driveline slip yokes for drive shaft assemblies include a
plug that is inserted into an open end face near a universal
joint. The slip yoke has an internal bore at the open face that
includes a splined surface that mates with a spline shaft mem-
ber. The plug covers exposed ends of the splines. Tradition-
ally, the plug includes a central circular hole that is defined by
an axis parallel to a centerline of the splines. This hole com-
pensates for pressure generated within the slip yoke due to
axial movement of the spline shaft member within the internal
bore.

When the spline shaft member moves outward to extend
the length of the drive shaft assembly, a vacuum is created
within a cavity that is formed between an end of the spline
shaft member and the plug. Similarly, when the spline shaft
member moves inward to shorten the length of the drive shaft
assembly, pressure is formed within the cavity between the
end of the spline shaft member and the plug. The central
circular hole in the plug allows for movement of air inward
and outward to equalize pressure between the outside and
inside the slip yoke assembly. If the spline shaft member is
moved outwardly, the slip shaft assembly can become con-
taminated at the spline shaft member seal interface because of
the vacuum created in the cavity. If the increase of atmo-
spheric pressure is not equalized when the spline shaft mem-
ber is moved inward, the plug inserted in the end of the slip
yoke can be pushed out of position, which would expose the
splines to potential contamination in addition to allowing
leakage of lubricating fluids.

One disadvantage with this current configuration is that
with the current circular hole configuration, the hole itself is
a leak path for external contaminants such as water, salt, dirt,
etc. Thus, there is a need for an improved slip yoke plug
configuration.

SUMMARY OF THE INVENTION

A vehicle component includes a plug and relief valve that
that allows bi-directional flow for venting purposes while
preventing external contaminates from entering an internal
cavity of the vehicle component.

In one example, a slip yoke assembly includes a slip yoke
with a plug received within an open end. The relief valve is
mounted within the plug and allows bi-directional flow for
venting purposes while preventing external contaminates
from entering the slip yoke.

In one example, the relief valve has at least one elongated
passage extending through a flexible membrane that is mov-
able between a venting position and a sealed position.

In one example, the relief valve includes an attachment
portion formed about an outer periphery which serves to seat
the relief valve within an opening formed within the plug. In
one example the attachment portion comprises a groove. The
flexible membrane is located radially inwardly relative to the
groove.

In one example, the at least one elongated passage com-
prises an elongated slit. A single slit can be used or a plurality
of slits can be used. When venting, flaps of the slit open to
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allow equalization of air pressure on either side of the plug.
When closed, the flaps of the slit contact each other to provide
a sealed interface that prevents contaminants from entering
the internal cavity of the vehicle component.

In another example, a brake assembly includes a brake
component with the plug relief valve that allows bi-direc-
tional flow for venting purposes while preventing external
contaminates from entering an internal cavity of the brake
component.

These and other features of the present invention can be
best understood from the following specification and draw-
ings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1isaside view ofa slip yoke assembly with a plug and
relief valve.

FIG. 2 is a perspective view of the relief valve of FIG. 1.

FIG. 3A is an end view of FIG. 1.

FIG. 3B is a side view of FIG. 1.

FIG. 4A is a schematic side view of the relief valve in a
sealed position.

FIG. 4B is a schematic side view of the relief valve in one
venting position.

FIG. 4C is a schematic side view of the relief valve in
another venting position.

FIG.5A is a schematic end view of the relief valve showing
a configuration with a plurality of elongated passages.

FIG. 5B is a schematic end view of the relief valve showing
another example configuration for elongated passages.

FIG. 6 is a schematic view of a brake assembly including
the plug and relief valve.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 illustrates a vehicle component that is configured to
provide internal pressure relief. In one example, the vehicle
component is a slip yoke assembly 10 that includes a slip yoke
12 and a relief valve 14. The slip yoke assembly 10 includes
a slip shaft body 16 that extends along a central yoke axis A
and a yoke portion 18 that is connectable to another yoke
portion (not shown) as known to form a joint assembly. The
yoke portion 18 is formed at one end of the slip yoke assembly
10 and an opposite end 20 of the slip yoke assembly 10 is
connectable to a shaft 22 that has a splined surface 24 extend-
ing about an outer periphery of one shaft end 26.

A plug 28 is installed within the slip yoke assembly 10, and
the relief valve 14 is supported by the plug 28. The slip shaft
body 16 includes an internal central bore 30 that includes a
mating splined surface 32 that connects to the splined surface
24 of the shaft 22. The central bore 30 is closed at one end by
the shaft 22 and is open at an opposite shaft end near the yoke
portion 18 as indicated at 34. The relief valve 14 is supported
in the plug 28 by the slip yoke assembly 10 near the yoke
portion 18 to enclose the central bore 30 at the open end 34.

The relief valve 14 is shown in greater detail in FIGS. 2,
3A, and 3B. The relief valve 14 includes an attachment por-
tion 40 that attaches to an opening formed within the plug 28.
In one example, the attachment portion 40 is comprised of
enlarged diameter flange portions 42 that are formed at inner
44 (facing the central bore 30) and outer 46 (facing away from
the central bore 30) edges of the relief valve 14. Between the
enlarged diameter flange portions 42 is a reduced diameter
groove 48. The groove 48 seats within the opening of the plug
28 to securely hold the relief valve 14 in place.
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An edge of the plug 28 seats within a groove 50 formed at
the open end 34 of the slip yoke assembly 10. The plug 28
comprises a rigid, non-flexible member, which is made of
metal or plastic for example. Further, the plug 28 can com-
prise a curved or flat member.

The relief valve 14 includes a thin, flexible membrane 52
that is located radially inwardly of the attachment portion 40.
The flexible membrane 52 includes at least one elongated
passage 56 that extends axially across the flexible membrane
52.The elongated passage 56 is defined by a length dimension
that extends in a direction that is non-parallel to the central
yoke axis A.

The relief valve 14 is made from a non-corrosive, generally
flexible material such as rubber or other polymer materials for
example. This allows the relief valve 14 to be easily installed
within the plug 28 and provide movement of the flexible
membrane 52.

In the example shown in FIGS. 2, 3A, and 3B the elongated
passage 56 comprises a slit that is formed across the flexible
membrane 52. As shown, the slit is significantly greater in a
length dimension than a height dimension. In response to
non-equalized pressures on opposing sides of the relief valve
14, the flexible membrane 52 is movable between a venting
position and a sealed position.

FIG. 4A shows the flexible membrane in the sealed posi-
tion. The elongated passage 56 provides flaps 60 that are in
contact with each other along their edges 62 when in the
sealed position. This prevents contaminants such as dirt, salt,
water, etc. from entering the central bore 30.

The flexible member 52 allows bi-directional flow through
the relief valve 14 to equalize the atmospheric differential
pressures within a cavity 66 (FIG. 1) provided between the
end of the shaft 22 and the relief valve 14 inserted within the
central bore 30 of the slip yoke 10. Axial movement of the
shaft 22 within the central bore 30 of the slip yoke 10 can vary
atmospheric pressures within the cavity. The flexible mem-
brane 52 can either flex inwardly (FIG. 4B) or outwardly
(FIG. 4C) along the axis A to equalize atmospheric pressures
asneeded. Thus, the bi-directional flow through the elongated
passage 56 of the flexible membrane 52 equalizes the atmo-
spheric pressure between the outside and inside of the slip
yoke assembly in a simple manner that still provides a sealed
interface when the pressure have been equalized (FIG. 4A).

It should be understood that while a single elongated pas-
sage 56 is shown, the flexible membrane 52 could include
multiple elongated passages 56 as shown in FIGS. 5A and 5B.
Further, the elongated passages can be oriented in many dif-
ferent axial orientations across the flexible membrane 52.
Also, while shown as generally straight lines, the elongated
passages could also include non-linear portions, such as
curved arcs, and may or may not intersect each other

FIG. 6 shows another example of a vehicle component that
includes the plug 28 and relief valve 14. In this example, the
vehicle component comprises a vehicle brake mechanism 70.
The plug 28 and relief valve are installed within an opening 72
formed within a housing 74 for an air chamber that is used to
actuate a brake 76. The relief valve 14 allows bi-directional
flow through the relief valve 14 to equalize the atmospheric
differential pressures within a cavity 78 in the air chamber.

Although a preferred embodiment of this invention has
been disclosed, a worker of ordinary skill in this art would
recognize that certain modifications would come within the
scope of this invention. For that reason, the following claims
should be studied to determine the true scope and content of
this invention.
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What is claimed is:

1. A valve assembly for a vehicle component comprising:

aplug to be inserted within an opening formed in a vehicle

component; and
a relief valve mounted to said plug, said relief valve having
at least one elongated passage extending through a flex-
ible membrane, wherein said flexible membrane is mov-
able between a venting position to allow pressurized air
to vent to atmosphere and a sealed position to prevent
contaminants from entering the vehicle component;

wherein said relief valve includes an attachment portion
formed about an outer periphery with said flexible mem-
brane being located radially inwardly of said attachment
portion, said attachment portion being attachable to a
plug opening formed within said plug; and

wherein said attachment portion includes a groove formed

about said outer periphery to seat said relief valve within
said plug.

2. The valve assembly according to claim 1 wherein said
attachment portion includes enlarged flange portions at inner
and outer end faces of said relief valve, said groove being
formed as a reduced diameter portion between said enlarged
flange portions.

3. The valve assembly according to claim 1 wherein said
plug defines a central axis, and wherein said at least one
elongated passage comprises at least one slit that extends in a
direction that is non-parallel to said central axis.

4. The valve assembly according to claim 3 wherein said at
least one slit comprises a plurality of slits.

5. The valve assembly according to claim 3 wherein said at
least one slit provides a pair of movable flaps wherein said
flaps are in contact with each other when in said sealed posi-
tion and wherein said flaps move out of contact with each
other inwardly or outwardly relative to said plug opening
when said flexible membrane is in said venting position.

6. The valve assembly according to claim 3 wherein said at
least one slit is significantly greater in a length dimension than
a height dimension.

7. The valve assembly according to claim 1 wherein said
relief valve is comprised of a flexible rubber or polymer
material.

8. The valve assembly according to claim 1 wherein the
vehicle component comprises a slip yoke with a central bore
having an open end, and wherein said plug is received within
said central bore to enclose said open end.

9. The valve assembly according to claim 1 wherein the
vehicle component comprises a brake component with a
housing having an opening to an internal cavity, and wherein
said plug is received within said opening.

10. The valve assembly according to claim 1 wherein the
vehicle component comprises a housing for a brake air cham-
ber.

11. The valve assembly according to claim 1 wherein said
flexible membrane includes at least one pair of movable flaps
defined by edges, and wherein said edges of said movable
flaps remain in contact with each other along an entire length
of said edges when in said sealed position.

12. A vehicle component comprising:

a vehicle component body including an opening to an

internal cavity formed within said vehicle component;
aplug inserted within said opening to substantially enclose
said internal cavity; and

arelief valve mounted in a plug opening formed within said

plug, said relief valve having at least one elongated
passage extending through a flexible membrane,
wherein said flexible membrane is movable between a
venting position and a sealed position to allow bi-direc-
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tional flow from said internal cavity to equalize atmo-
spheric pressures between said internal cavity within
said vehicle component and an outside environment
external to said vehicle component.

13. The vehicle component according to claim 12 wherein 5
said vehicle component body comprises a slip yoke.

14. The vehicle component according to claim 12 wherein
said vehicle component body comprises a brake component.

15. The vehicle component according to claim 14 wherein
said brake component comprises a brake air chamber hous- 10
ing.

16. The vehicle component according to claim 12 wherein
said at least one elongated passage comprises at least one slit.

17. The vehicle component according to claim 16 wherein
said at least one slit provides a pair of movable flaps wherein 15
said flaps are in contact with each other when in said sealed
position and wherein said flaps move out of contact with each
other inwardly or outwardly relative to said plug opening
when said flexible membrane is in said venting position.

18. The vehicle component according to claim 12 wherein 20
said flexible membrane includes at least one pair of movable
flaps defined by edges, and wherein said edges of said mov-
able flaps remain in contact with each other along an entire
length of said edges when in said sealed position.

19. The vehicle component according to claim 12 wherein 25
said venting position allows pressurized air to vent to atmo-
sphere and said sealed position prevents contaminants from
entering said internal cavity.
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